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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a poly(porphyrin) 
capable of easily controlling the scission and 
reconstruction of a chain composed of porphyrin unit 
and provide a method for producing the compound. 



SOLUTION: The objective poly(porphyrin) contains, as a 
constituent unit, an imidazolylporphyrin metal complex 
expressed by general formula (I) {M is a metallic atom 
selected from Zn, Ga, Ru, Fe and Co; R1 is an alkyl, an 
alkyl-substituted aryl or an alkyloxy-substituted aryl; Im 
is a substituted or unsubstituted imidazolyl group of 
formulas shown below (R2 is H or methyl); and (n) is an 
integer of >1; in the general formula (1), the center metal 
M may be coordinated to at least one of the porphyrin 
rings at both terminals}. 
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li^WL, 1 0 0-2 0 0fflifflP5rt^#5c 
[0085] mwt^&moi&t Ltlt 

50 (I) <Z>M-e«SUfcA«OB»*t[, ^^?rfflV>S 
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[0 0 8 6] S^^ti^>-<#^ vsiz:ft^^yuifc[^ 
<z>«£\ #<b*i£^y (^u^ y » fi, -^o^ffi 

[0 0 8 7] — ^ fi^$^5-<^^ ylZift£0^^ 
m?L&. 1. 0-1. 5fg^/U) i^^^5<t> ^(D 

ffimmz&mMmmi>x\,^£\,^y w^y^ y,» 

[0 0 8 8] ££>ci, — JttsS (i) co^y (/jOu^y 

(IV) T^^tL^^ a#fC*3V>-C/— jjtDHtA'y 

l^T\ 0faofi^«*#-f5*»WO— (I) -e* 

[0 0 8 9] 

[0 0 9 0] (yfs/uy 4 y » ^J^To^r 

SretttLfc. 
[0 0 9 1] <**«1 > 

1) 5- (l-^^vW-2— ' r 0, 2 

0 - If* {n-^sftf-M tf;Uy 4 ]) > ( 1 ) C7)^/& 

mmwmnr, 1-* 5vt-f s ^v-^- 2 

i/T/l^t: K (4mmo 1) . ^yUAT/Vft K (1 6 
mmo 1) RXfmeso- (n— ^<f^?V) ^fnn^y 
(8mmol) S:4 0 0mL(D^nu3jNM|iI)SU 
MJ7^tnftS (8 mmo 1) SrS&tJO Lfc e *»-?3 

o#4f#^, ^op^ry-p-^/^y (i 

2mmmo 1) SrgyjPU Rj£»fr**JEfC 1 WIB8t» 
^=1 0 : l) fc«fc9*MBU »H04fc« l^ s 0. 11 

mmo 1 8%)'#5>ixfc 0 
[0 0 9 2] Wfi^W(MALDI-TOF) [M+H]-^*J-T4^I 

587.2, ttJMt 587.31 
Aabs (^pp^A) 414, 512, 554, 588, 643nm 
1 H NMR (270MHz, CDCls) 8 10. 12(s, 15, 1H), 9.50 
(d, J=4. 9Hz, 3, 7, 2H) , 9. 42 (d, J=4. 9Hz, 12, 18, 2H) , 9. 35 
(d, J=4. 6Hz, 2, 8, 2H) , 8. 73 (d, J=4. 6Hz, 13, 17, 2H) , 7. 69 
(im-5, s, 1H), 7.47(im-4, s, 1H), 4. 91 (t, J=7. 8Hz, CH 2 ) , 



3. 35 (s, CH3(im),3H), 2. 49 (quintet, J=7. 3Hz, CH 2 ) , 1. 
77 (quintet, J=7. 3Hz, CH 2 ) , 1. 50 (quintet, J=7. 3Hz, C 
H 2 ), 1.32(m,CH 2 ), 0. 89 (t, J=7. 3Hz, CHs) , -2.95(s,NH,. 
2H) 0 

[0 0 9 3] 2) If* [5- (l-^^U-2 — f ^ V 
/!)^) -10, 2 0-t*7 (n-^^^vP) i£>vy 4 

vi--hwm (id (2) 

lOmL^pn^UA^lffiftKi (0. 2 0 mmo 
l ) co^ffii-^ * y — /i"p(DgmB& • — TKfp^^fp 

U JBWfcflfcU *H<z)«jK2^#e>ixfc 

(0. 1 8 mmo 1 , 1R^8 8%) 0 

[0 0 9 4] gft^W(MALDI-TOF) [M+H]-^*tf 

ffl'Jffi 649.29, ffHICfli 649.18, [2M+fl]*^*rt-S*»J 

fE 1297.0, ft^iit 1297.58 

labs (.^PP^/VA) 414, 512, 554, 588, 643nm 0 ." 
[0 0 9 5] 3) 15, 15' (l->^vV-2 
— f^/y/1/) -10, 10' , 20, 20' -fh 
7**- (n-^^/U) 5, 5' -VXtfjlsyj !)> 
20 (3) 

±!E«3«2 (0. 0 6 7mmol) M3!>* (0. 0 
3 3 5mmol) ^2 5mL(Z)^ pp^AC^U 
1 mL©7.t h y /w^^^f y ygfi . 

(i) ©fc««r*s*v fc - *a-e2«pMSH«i, 3r)i 

(0. 0 3 3 5 mm o 1 ) W^^rt 7/^p U « 
(I) (0. 0 3 3 5mmol) &S&P U EJ£»fr4fc 
«:S6^2B»lB8B*Ufc 0 S«»»SrK«|fc^- h y 

U ftvv-p. *Ti5fc#U *flE«r*3SK:J: 
5(ft*Lfco SatSrl lmLO^y^/ifii (1 
30 6 : 1) (Cg»U g^3 0^1Wt/c o *SraSJP 

vh^77^- {JA 2HW2. 5H^/7A 

6 0cm^iJ) SrM5B18aHPLC^fA v 

^0. 0 1 2 mmo 1 1 8%) ^6>*xfc 0 

[00 9 6] Mfi5>W(MALDI-T0F) [M+H] + iC*fi- 5* 
Mm 1172.65. f+^M 1172.61 

Aabs (^n^A) 415, 453, 525, 562, 597, 657n 
40 m 

X H NMR (270MHz, CDCls) 6 9. 51 & 9. 52 (d & d, J= 
4. 6 & 4. 6Hz, 3, 7, 3' , 7' , 4H) , 9. 09 & 9. 15 (d & d, J=4. 6 
& 4. 6Hz, 12, 18, 12' , 18' , 4H) , 8. 89 (d, J=4. 6Hz, 2, 8, 2' , 
8' , 4H) , 7. 98 & 8. 14 (d & d, J=4. 6 & 4. 6Hz, 13, 17, 13' , 
17\4H), 7. 75 (s, im-5,2H), 7. 53 (s, im-4, 2H) , 4.91(b 
r,CH 2 ,8H), 3. 51 (s, CH3(im) f 6H)' f 2. 50 (br, CH 2 , 8H) , 
1. 73(br,CH 2 ,8H), 1. 45 (br, CH 2 , 8H) , 1. 27 (br, CH 2 , 16 
H) , 0. 83 (t, J=7. 0Hz, CHa, 6H) , 0. 82 (t, J=7. 0Hz, CHa, 6 
H), -2.07(s,NH,4H) o 
50 [ 0 0 9 7 ] 4 ) [15, 1 5 ' - tr* ( 1 
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2 — fS^Vy/U) -10, 10' , 2 0, 2 0' — r 
h^** (n-^^/P) 5, 5' -k'7^7>f!lt 

(ID ] » (4) 
^np^AlmL^lEMa (0. 0 12mmo 
1 ) > * y — ^+©Bffltffi» ■ ~*ft]^c7)g& 

Ri 



aia<Z>ftK4*S»l^fe<DH»* (0. 0 1 2mmo 

1. W10 0%) tLtfbhfcc 

10 0 9 8] Aabs (^ n n T^yuA) 412, 490, 584, 64 
7nnio 

[0 0 9 9] 2 > 

[ft!4] 




[oioo] ±b*j*« i tolttsntetiL l^ctK y (tf a- 

^^y» «Pf4 (n<40 0) ^^DD^A3mL 

U 0. 3mL^^/^iJ]0U 
4>«»rSwfc^J:9, ^yllift: (n = l) Sr# 

[oioi] rcz)^ ysr» (n = i) wt. 



30 



n=1 

[0 10 2] <^M3>15, 15' 

^yi>-2 — f^^yyM -10, 10' , 20, 2 

0' -v- h^^fJ* (n-^-^^M -5, 5' -fc^/K 

y-*— h^yffilMt* (5' ) <DiaJ$L 
[0 10 3] 
[^15] 





r, = n-CrH 
Im 



15 



CH 3 



[0104] _Ll&frj*« 1 T?»5>tLfc*Ka 9.49 
Mmol^PP^lmL»U ftgffil&fiSfn 
^ * y l 4 ju L SrSPx., IK 2 &?PbTO# L 

^8S^n-7h^77>f- {J A 5H 
(^6Ocm^0ij) M^5S«iiHPL 
C^rA, 0*4>«fX«tt£S:^%fca!} lei 9 Kfflt U 
*H^«5' aS»6iT,fc (4. 7 0/zmoK «X*U 30 
9%) 0 

[0 10 5] jCft#W(T0F)m/e 1235. 68 (M), frJUfi 1 
232.65 (*K5' t LT<0«) 

5S^"TtBKiR^^^ h/V(CHCl 3 ) ^max 415. 5, 468, 52 
1, 575, 625, 662nm 

-&%:X<<? hA-(CHCl 3 ) Xmax 680Uext 416nm) 

[0 10 6] »H NMR (270MHz, CDC1 3 ) 6 9. 65 & 9. 
61 (d & d, J=4. 6 & 4. 6Hz, 13, 17, 4H) , 9. 47 & 9. 49 (d ft 40 
d, J=4. 6 & 4. 6Hz, 3' , 7' , 4H), 9. 38 & 9. 33(d & d, J=4. 6 

& 4. 6Hz, 12' , 18' , 4H) , 9. 09 & 9. 07 (d & d, J=4. 6 Hz, 
2,8,4H), 8.98(d, J=4. 6Hz, 12, 18, 2H), 8. 87 (d, J=4. 6Hz, 
2' ,8* ,4H), 8.33 & 8. 15(d N & d, J=4. 6 & 4. 6Hz, 13', 1 
7\4H), 7.8l(s, im-4' ,2H), 7. 59 (s, im-5* , 2H) , 7.45 
(d, J=4. 6Hz, 12, 18, 2H) , 6. 02 (s, im-5, 2H) , 5. 74 & 5. 76 
(d & d, J=4. 6 & 4. 6Hz, 3, 7, 4H), 5. 14 & 4. 82 (br, CH2, 
16H) , 3. 58 (s, CH 3 (im' ) , 6H) , 2. 97, 2. 75 & 2. 44 (br, C 
H2, 16H), 1.94(s,CH3(im),6H), 1. 55 (br, CH2) , 0.94(t, 
J=6. 8Hz, CHa, 24H) , -1 . 94 (s, NH, 4H) 0 50 



[0107] <m^m 1 >±xe&tfm 1 xn^ntz [ i 
5 , 15' - tr* ( 1 - ^ 2 — ( * yy y ;u) - 

10, 10' , 2 0, 20' -"Th?** (n-^y^f- 

m 5, 5-t^^7^ vi-—hwtd (id ] ~ m 

14) ^)^f Sr^il^ n v h ^7 7 >f - (J A 
4HA^77A > 4 5cm, »M5X10 5 ^f 
>\ 0*»»fl»iastt!() KJ:9«eLfc. 

[0108] iU:il4^o-7b^7A (SI) 

[0 10 9] Hl^bBb^it «§f4CO?g£t}tt 
•tt, . 5 X l 0 5 c7)ti^ff £ «9 tSSJC^ttS 

1 x 1 0 5 ^^6V0Tfc°-^^L^ o ^fi 
lX10 5 (t #*J8 0lB<Ofcf* (-T %W)j\>i£-A'y4 

v» mtt (^11298) aw ^^y— 

[0 1 10] Cerius (Angew. Chem, Int. Ed. Engl. 3 
3, 655-657(1994)) SrfflV^S^*ffHH-«ttttf . £19 
iRL*ffi«04^F*tt, 1. 4 3nmtfc5iaat)f?n 
56DT\ m«4<D7fs}) 1S5 
5 0nm N M(7)t°-^{:jo^t 1 1 0 nmi:7i^ 0 

[0 111] <9J3£0y2>4ftW4^^ncz^/UASJRS: 

^^ii>) 3 0-2 0 0nm?rtU J¥^f* 

0. 7nm^rtU^/-: 0 

[0 112] #b*tfc^>ryU^oj«^IWAtt««tti (1 
Onm^^f^^P-yiai^fASP 
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1 3 8 0 ON, ir-T ^— 4 isxy/is* >y$±M) £0 2 
[0 113] m2frtb>Wbfrtj;£?tZ, *^*y7jj\s 
— CDfi£te, 3 0/^^12 0 0 nm(Z)iI(:fco/: 0 A 
(DW-W-t. 0. 7nm-Cfc5tSat5)lXfco ~ tL^CO 

[0114] <a^M 3 >±ia**« i -e»6nfc«w 

4©KiR^^ h^Sr«*L (A»*M^3fttaiUV3 1 

oo pc) , ^ yi/y/wdOu^ y >(Dm&t<Dm<& 

5 *v y /uka^ -r y > (±is**« i -e#bttfc4fc« 
i) wml*^? wwrJtRut. mmtisXi^ mti 

[0 115] #btt^K4X^-^^ h/i'&EI 3 0 

[0 116] 13^^ 4*jR4ft 4 1 2RXI4 9 On 
mC2 0(7)t 0 - ^^r^fi-^o rtlCMtt, «f lit 
4 14nml:|-^StU «lf3lt 4 1 5M 
4 5 3 nmi:2o©t-^tt5:^Wc 

[0 117] <ffl^0ij4>^aa^/WA4 3 ^S4JCl^- 



[01] 




8 10 12 14 16 



[0 118] ^nnTfc/UAl 0 0f$iC*fLt, 0, 
1.2,3,4,5,7,9,10,12.14.1 
6, 2 0, 2 5W3 0W(Oi^x^y-yH;Bi] 

[0 119] WbftfcRiR;*'*;? h/HSrEUlc*-*-. [2 
4^, ^BI*s*-f*ra«t, *<DjjmznL# y 

io [0120] ig4^5)Be)^ii5i^ #$S03<D#y 

(#yu;7 >r y » t^^tO y — u— «|C*3*t £ 2 t° 
(4 9 0nm) (Df-^ft ^KK^ (4 7 8 nm) £ 

>^ 3 o%^^/— swmMzxymmzmis. 

4 1 nmOt- ^BlCiot, :^4 1nm<7)t-^tg 
te, »R3 (*yS!-»tt l:«t§KSt*^o 

[0i] Bin, #3g9i<z>#y (^7^yy) <a#^ 
[0 2] 0 2ii, *^0j^/ify W;i/7^yy) 

[03] ^WTWfenfcft-frifc^aftflR^^^ h/K 
[04] *mm<Dtfy (tfsuy^yis) ^<Dtmmm<o 

[03] 



0.1 r 




400 500 600 700 
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(54) [58*t©£*M «r«^^;v*^he^3^yu;u^7^u>^^^s^Rr/;:n&»Digb*{4tbT 

(57) imm 

mm] AJLft&&&£imw£*mnmtn~~i&m 




X— SR S ( 1 ) 



M^n. Ga. Ru, Fe. Co 



Im 



NR 3 <R3=HX(*T/l^r^) 



1 



(2) 



t&m 2 00 1-25 388 3- 

2 



■X— SR 2 




( 1 ) 



/^/i^iir y ^nst/7^^t=3r MHfer y — ^ 

*3&»fe*5»*»bW*Six6Xfc«U Mtt, Zn, G 
a, Ru, F e»VCo^5)45»^5)lRSil54i 

m2 : 

[<k2] 



Ira= 



R 3 



Rati, Tkm^xnrji-^m^m-to ) k 

[f»*3S2j — «5t (1) ld*3^T, 
^ 3 ~ 2 0 cDTA-df yug, 6 ~ 2 0 ©7 V — A- 

^ifHB^ 7 ~ 2 4 ©7/u*/uii7 U — tvmBi.lt 
mMW-^Hk 7~24(DT/W=>dr ->B&T U — <b 
SHi^gKS^SS-CfeiJ, XtfS- (CH 2 ) n - (n 
(4, l~17©it) S^iS^S6~1407y- 

[W#*3] — (1) {-*3V^T. 



20 



30 



-ft3-2 0O7/^St^^ M^Znt'fc^ X 

a* i mi r 3 «;>^s) T'fe5m*JS2(cfs 

®co-^K (l) T?*S*i,5#/i^ y v^JR^^fi 

fro 

[t»#*4] 2) : 

Mb 3] 

*?1 



10 



SR 2 -X- 




X— SR 2 



( 2 ) 



{5£*. Ru M. R 2 , X, Im (RaSr^t?) tt % IS 
WWW5] Htt* (2) Kl*5V^ Ri^\ tft»JR 

-24 07/^/^7 y -^mm* 
mmm*K. 7-24 o7;^^>>ii7 y —/i-mfabfz 

SW^baRSttSS-CfcO, X^- (CH2) n - (n 
H l-.17(Dlt) S^iM6-14(07y- 

[tt*«6] — ®5£ (2) fc*3V^ Ri/i\ $imj& 
^t3-2 0(D7/^ST^^ MdSZn-efc!9, X 

«(7?jk^w y vMi*-t* 0 

[MWW71 fttf>— #s£ (3) : 

Mb4] 



mmm 




( 3 ) 



X— SR 2 



{xW. Ru M. R 2 , X, Im (RaSr^tr) H If »3-2 0(O7/^I > K»ft6^2 0O7 

**l"C*SUfc4:*3 9-eft>9, nil 0«±<E>SESS: S, KSS^ft 7-24 ^7^^;Hlft7 U -^SRt; 
Srto } T^^^^fSJ5S(c^yu^^ , hS^'r5^y K*lgf ft 7-24 ©7;U3 ^ri/lj»7 !i 

W^/yy^/U7>fyy4Ijg*) ^^/M 5»*»'foiWl**tS*t**>9, X*s- (CH 2 ) n - (n 

H 1-17 c^SSc) XlWaHSH 5 * 6 - 1 4 <£>T y - 



3 



(3) 



#W 200 1-25 388 3- 

4 



[SS**9] (3) fc*5l Ri*, £**JE 



^Imi (5t»K Rait ^^/US) r'fo^fS*3S8i-|E 
0] ft^-jR« (4) : 




( 4 ) 



Ru M v R 2 , X, I m (.R 3 Sr£tri ft IS 

[IMfBl 1] -«SC (4) KJsi^T, Ri^ 0SR 
B^3-2 0OTM/US, «**6-2oory- 
a-S. ^iST-t 7 — 24 (^r/^^Mr y — 

.ftSW^bW^SixSS-efcD. x^- (CHz) „- 
(ntt l-17(Dlf) Wgi^t6~14(7)7 



Im-CHO 



SR 2 
I 

CHO 



20 




*-NH HN- ' 



12] R.^ )^3f Jgm& 3-20 
9, RariST-fe^vug-C-fc'^ ImiUmi (it^ R 3 

w y . 

[IS^l 3] TIEWXmiS.T^2 : 
1) HK<D3: (a) ~ (c) (Dit&® : 
lit 6] 



TFA 



CHCI 3 
<IS1> 





M 



CHCI3 
<XfI2 > 




{5t<K i m (RaSr-^tp) , X, RiS.t>*R 2 (4W*3l 

it (d) (5*#>, Im (R 3 ^tp) , X, Ri&t/ 
R2fJfS*«l-C^Lfci*5i9 0 } X'^^ti^/uy 
-f y >-S:»Sxe ; 



2) iSif#?)tLfc!K/u7^yy|:, &JBM (M(4, 

50 KS(2)x-$$n5^7^ y ^js^xfi^wsiit 



5 



(4) 
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[W*5ii4] »*3fi4«c:iEtt$ns— «sc (2) -e 

r 




[Sf*ai5] W#il4li:E*Sii5-)Ka (2) ~C 

(e) : " 
lit 7] 



( e ) 



Ri s Im (RaSr&tr) St^Mfi, *ix^4x, 
— JRA (1) (DRi, Im (RaSr-g-tf) *3 J: l*M J: PJ» 



R s — x- 



20 



(3) coMffit-^^^hS^i-S^y (>f ^ 

[M*JS 1 6 ] *<D^ ( f ) : 
[ft 8] 




( f ) 



{aSff, Ri, R 2 , X, Im (RsSr&tr) s M 
— . (1) t?a£bfcii9-e*>9. nfiO£JLb<£> 

^y w ^yy/u*/u7^ y 

(g) : 
lit 9] 



{ g ) 



{5£*. Ri, Im (RaSr&tri , Mtt,.HttS: (1) 
»^*-tSr«N»fc-*"a«rtE— (4) ct^/w^ 

y >^«jt^& 




[0001] 

[0 0 0 2] *3BMOJK^7-f y v^migff^ftfr^ffi 

[0 0 0 3] 



(II) l)mA£tltzh<DX*hZ> 0 ?Ut27^;Uteyt 

[0004] ^T-^^^T^sii^Tfe^^^-r ^$>^i> 
[0005] ffipg*m^— ^S^lt^a- 

^ V ^Z&mm^SEsM&ZltX^^ {Chem. Lett. 1 
447 (1994), Chem. Lett. 907 (1996), Chem. Commun. 57 
(1998), Chem. Lett. 267 (1998)} 0 b/$>U M^t¥ 

X\s^frWM^<nmW\&te£tlX\s^j:\,\ Lindseyibfi 

fc&^f&Lti (J. Org. Chem, 64, 8635(1999)) 0 ^Hr 

&JLte#ibtiTi^/^ *W^^J:^)7K/u^^ y 

TV^#KJ. Phys. Chem. B, 103, 4868(1999), J. Phy 
s. Chem. B, 101, 991(1997), J. Phys. Chem, 91, 305 

5(1987)), wmtetfAsyj d wt** J ^*ixboa'fr« 
[0 0 0 6] 

Im= ~"0 (Imi) 

[00 11] (5£4\ Rate, TK^W^XttTA^WS 

[0012] (2) —JftaS; (1) fcfcVT, Ri#, 
«*JS-7*3~2 OWTM^l, SSt6~2 0©7 
y — ^S, ^^M^ifc 7 ~ 2 4 (OT/U-dr^g^T y -yU 
SS^^T-m 7 ~ 2 4 ©7/^ df->g^T y -yv-S 
^^^S^^jl^^tLSST'fc'?, X*5- (CH2) n 
- (nil. l~17CDggc) &yS»§6~14© 



(5) #12001-253883' 

8 

So 

[0 0 0 7] *38Wtt, ±12x^<f *<£>§Si6:£ 

r t h s ft 1 1- 

10 [0 0 08] 

[RjB«rtf*-*-Sfc*!><D#ll:] **93#fctt, ±IE«W 

5^!)y^/V7^ y >SrJlttjU rtt 

[0 0 0 9] -Tftfe*,, &ro^£-%ioj;0^ 

( 1 ) ftcD-^( 1 ) : 
20 HklO] 




( 1 ) 



Ri 



[0 0 10] {jS^ Rli4v TA^A-g, »gm<75T 
y — A-X, TA-3vuffi&7 y — A-g&tfTA^A-;^ ~> 
eifeTy-/v-S3!)»b^5i¥^bS^$ixSSSr*U. M 
30 (i N Zn, Ga, Ru, F e ST^C o a»P>ft-5i&&»P>iB 

miXti I me : 

Kb 11] 

• -<X .(»»«> 

40 5 ±15 (1) iciEtt^^^^hgtfe^ ^^y^y^/u 

y >^M^*ft^o 
[0 0 13] (3) — «5£ (1) [CioV>r, RiA\ 
Kfigf » 3-20 (^T^^^Stfc ? , Mj&SZn-Cfc 

,«9, Im^Imi (xC^. RaJj:, ^ ^S) T'fo^±IS 
(2) ic|a*<z>-jRS; (1) T«aFix62KyU7-f y>A 

[0 0 14] (4) Hk(0-^(2) : 
lit I 2] 



9 



(6) 
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( 2 ) 



[0 0 15] Ri N 3VL R 2n X. I m (R 3 £ 

fro- 

[0 0 16] (5) — (2) d^T, Ri^\ 

y — yuS. ^SSJEC^fB: 7 — 24 cqta^a-B^t y — yi* 
S&UMXACHK 7-24 ©7;^ ^vM7 y -A* 
d*e>3tcS»^fe3W^**LS*"CfcO. (ch 2 ) n 



s±is (4) ^ia«co^/w*^np»>r S^VyywaOu 

[0 0 17] (6) — «S: (2) KSSVVC, Ri^\ 
SiJ^^S 3-20 07;u^ST*fe 9 , M^Zntfc 

(5) ICB«©#/U7> y ^^«*:-«*; 

[0 0 18] (7) #C<75— JRS (3) : 



(nte, 1 — 1 7(7)3 



0 2W5»*«H-?«6 
9i 




( 3 ) 



X— SR 2 



[0 0 19] R 1 n Ms R 2> X.'Im (R 3 ^ 

y W5^yy/usKyu7>r y ^AJWtflc) ^ 

[0 0 2 0] (8) — W& (3) K*3l^T, Ri^\ 
^1^3-2 007/^1, K*R6-2 0©7 
y— /^S. ^3gJS^-IS7 — 2 4(OTyU=¥ywfilfeTy— 
S3tt/«3WR-¥« 7-24 <7>7/v=i i/g&r V 

^e>*4W*»6»is*tas-c*)0, x#- (ch 2 ) n 



40 



5 ±15 (7) i:Ett^M«i:^^/MS:tt5#y 

w s *v y -f y . 

[0 0 2 1 ] (9) — «5C (3) IC*3iyC, RJ\ 
«*DK : f«3^2 0O7^/WST*fcf9, M^Zn-Cfc 
9, X^7x^i/ygtfc^ R 2 fl57lr^vi'S-efc 
!K Im^Imi (jOK Raft ^^/U*) "Cfo^±fS 

(8) icE^wJB^^^^hKi^rra^y 

[0 0 2 2] (10) 2fc<7>— jR5t (4) : 
[ftl4] 



11 



(7) 
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( 4 ) 



[0 0 2 3] {5£^ Ru M, R Zs X, Im (Rs£ 



[0 0 2 4] (11) — (4> jC*3Vv-C, R 

oorj)-^ K*lS : HSc7-2 4or^/Hl*r 
y — ^xavwsfw^ 7-24 tor^ * v-e&r y 

Hz) n- (ntt, 1-1 708S) S^ig^f 6- 



Jm-CHO 



SR 2 
I 

X 
I 

CHO 



20 



«-NH HN — ' 



mm = 

[0025] (12) Rit'K mmm?-m3^2o<D 

T^^r/^X'h'O . MiJiZnT-fcO, X^^^^uvg 

R 2 /55Tir^/PST'fc'9, Im^Imi (it*. 
Rati, ^^S) -Cfc£_hf2 (1 0) "icffifcrofflSKU: 

[0 0 2 6] (13) TlEroXgl&t^ : 
1) (a) ~ (c) (Dik&®>: 

Ut 1 5 ] 

Im 



TFA 



CHCI3 
<X«1 > 





M 



CHCI3 
<XH2> 



[0 0 2 7] {i£4\ Im (Ra^tr) , X, Ri&tf 
R 2 (4fi*^l T-^Lfci:*3'9c } h!)7;^D 
IHfcSrRJfcS*, * (d) {it*. Im (R 3 £^ 
tf) x X, RiRtfR2tt«#*l-C«£Lfc£*5 0. } 

2) XSl-CWbtlfc^u^w- yV{C, MM (Mil. 
TT-m^Sii^mi-rS-tlE (4) KBEttSixa so 




e 



[00 2 8] (14) ±|E (4) \Z.t£M£tlZ— «5t 

( 2 ) -c* s 4x5 ^ y {*x»#:«rBtets 
s-^s; (i) ^s^s^^y >&*«KMift* 

[0 0 2 9] (15) ±12 (4) (CfE®$ixS-fl3:S; 
(2) T-«$4X5^7W y ^JR^Xfiftt, TgK<D 



13 



(8) 



4#Ufl 2001-253883 

14 




[0 0 3 0] Ru Im (R 3 ^M Xt*M 

Wt, ^tL^n, — ®xC (l) ©Ri, Im (R 3 £:^tj>) 

r, 



(7) i:Etsn5-«a (3) (omm^^^^vm 

( f ) : 



[0 0 3 1] 
[ffcl 7] 



(1 6) 




( f ) 




[0 0 3 2] Ri, R 2x X. Im (R 3 

. — (1) -CM^L/cii^T-foO, 

nttOW±^«E»S:*-ro } T^^SK^^/i^^ 30 

hS^^rrs^y w y ^jRig 

f» (g) : 



< 8 ) 



[0 0 3 3] {st^K Ri, I m (R 3 £r^£p) , Ml*. 40 
— iftit (1) T^5tL7ciII9o } 

(4) (D^/W^^ y X^SBt^&o • 
[0 0 3 4] 

(2) - (4) T»*n«*«#«rB*BteIftW-t-S. 

[0 0 3 5] ±E— jR* (1) tC^T, Zn(I 50 



I), Ga (III) , Fe(II), C o (ID^R u (11)^ 

* <b&m t A 9 # 5 & JR fc ixfcf c ix ?> ew<z>£jr ■? s> 

oTW^c Mfi, SStiS^Slt^a^feZn (II) 

[0 0 3 6] — jK;S:( Di^^t, Rite, t^^a- 

*L5£*r*1- 0 — (1) m^2o^Riil 

[0 0 3 7] RiCi^SnST/^SlCtt, H 
<0«**fi, ff4L<tt, 3-2 0, i3»4L<H 

7-i8t&So Rijciost^tbar^/uaitt, - 

ttK ( l ) o*W7^ y ^MfMMMfci: LT#fi#£rfi 

[0 0 3 8] RiJwi^^SixSr/U^*^^^ 
te x n— ^"T^K n — 7 ^/K n — ^VxvVK n — 

[00 3 9] RiKJ; «93c$it£7 y-^Si: LT13\ 



15 * 

»*U<tt, «*»6-2 0, ±D»*U<tt, 6-1 

[0040] Ri^i y>m^ti^>r^^m^T y — ^ 

±0»4L<tt, 6-12(07!)-y^ 
tin, ftfrWtCte, 7x^/K ^^^K tf:7^yU 

[0041] ±isr y — /w»jc«fc-f ar/^/uXJc 

tWfcT?*5, -tffi* (l) <oi£A>7 4 V >*mtiWBLb 
ft^5fc^*yu=¥-. m^^^^^-eil^igSrW-r^RS 
1 — 3<BCDT/U=¥/^S^o- % m - > p -jitcB 

[0 0 4 2] Ri^«tf9*StL5T^yUK»ry— yi- 
*0*#Wttt«:, 4 -^fvu^^—yK 4-^-^^- 
yW^zn^yK 2, 4, 6 - h y ^/l^^^yi^aptf £ 

[0 0 4 3] Ri\Z£Vm£tlZT/\'*/\s**i/W&T 
y -yi-Sfc^T. 7!)"-^^'tt«, -kfSTyu* 
yi-B^T y -y^g-e^LfcT y miTCfe*. 

[0 04 4] ±|ET y — /vm\z.m&1r&Tj\'*;\'**i/ 

i-2o, t9»*L<«:, i-i8tfcs c em-rs 
Tyw^yu^^vem*^^*^tL^cosmfi:a^. r 
y-^ic«iiL»6Katm«-e*)9. — «5t (1) 

if^ft<, r(0#rfifls:^3t^yi-=¥-, 

[0 0 4 5] RiiCj: QmZtlZT/Ufr/lsttZsm&T 
!)—/l>m<DMrftMk LTfL 4-> h^rv^^-yK 4 
-^^v^^v^oi—yK 4 - Kry^t :3 r^7x^ 

[0 0 4 6] -Aset (i) {cjo^r, xtt. ry-u> 

S^r/Tyi-^u>Sco/>^< t t-^^fr^fffi^iiig 
[0 04 7] XlZ.XVm&tiZTV — lslsmRTfT/l'* 



(9) #1200 1-2538 8 3 

16 

ma^ - (ryw^ruv) - (ry-u-v) - 
(ry^uv) - (7y-i/» xt*- (ry-u 

[0 0 4 8] x^iOXSixary^u^iS^tt, - 
(ch 2 ) n- (nte, l-n^Ii, SiKiii- 

i 3(oa»s:*-r 0 ) ^tsnso 

[0 0 4 9] X^±9**ix5r y — UV'Xtt, 
<tt, RitSSft57 y— /uSa»fe**J(K^&lo*0 ' 

[0 0 5 0] Xtt, «i3i(0*att<BfR^a>e>, ^oi^u 

[0 0 5 1] — JftiC (1) tC^T, Rzf^ TkSiJSC^ 

[0 0 5 2] — (1) tC*5V>T, lmX+gc£tlZ>4 

^ y yUSlCtt, £XT<D I milO* I m 2 : 
Ut 1 9 ] 

\ \ 

lm= (i m ,) _^ (Im2) 

[0 0 5 3] ^*ttS„ 

[0 0 5 4] ±15 I miXUn mztrJoV^T, R 3 (4, 7k 

[0 0 5 5] R sia 9i§ll5 7/^uS©^tt 
LTf*. -Jftit (1) y ^ZffifjZmiiLt LT 

[0056j*«|©-^ (2) T'^^tu-S^/i'*^ 

h&VM $ y ;^;i-7 -f y y&imiM 
t> -mmitietim—mfrj ttv^. ) t^^r, r 

i, M. X, R 2n ImSt/Rsii, ±12— J&St (1) |C 
*3lt5Ri, M s X, R 2 , ImSOtRst-tM'^l 

[0 0 5 7] -j&xt (2) oftHW!iE(SSli#l:^ 
«t 5 ^c■^^^^ f ^^ieg^^^TV^So 

[0058] ifc, -«ec (2) <DmmmniLm-&m 

l*> T*fo5o 4=i'4:lMi I m 

S) ©l^ir^t, Ktt»*-C*>0, ±Elm 

[005 9] r(Ott>-L^JlMt I m t <75ge{4*S^tt^^ 
(C3fiV\ 0iJx.fi, Bull. Chera. Soc. Jpa. , 69, 3563 (19 
50 96)fZ»4, (2) W-Sft:^«^i-?>^ 
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5 *v y frmtDm&m+ktommfr&n* i o~ 9 m 
mmr*i>mft£tiz>z.k&um£tix\,^z> 0 
[oo6o] c 2 ) (Dftmmmm- m^m^ 

[0 0 6 1] *«MO-jRS; (3) t$Jtl5SSI^ 

/i^^hs^-ra^y w^/y^7>f!)^ 

JR«Sffc) [C^T, Ris R 2 N M, Im (RaSrgtri 
tt. ±E— (1) tC&ttSRi, R 2 , M, Im (R 

[0 0 6 2] -J|£;ct (3) (OnOfgfi. W »*C ^ /W* ^ 
hSSr^prS^y U ^/!i;^/U7^ y V^Jg$g 

Mt, *0«UM3W>*$ 1. 4nm^blHtT, n<E> 




[0065] *«k<^— jRs; (3) -c*£ixs#y w 
^/y/u^>7^ y icjov>r > ±ieyy 

[0 0 6 6] y yS~ftft:^«^-r 5 2 ocD^fift:^ 
{M, Ru Im (RaSr^tP) } fit, ElSCWC 

[0 0 6 7] #3g9Jtf>— jK:5£ (3) ^£*l*WiBlC> 
tic* 9, *^&JffiM£^^Vy/Ug (Im) £4>m 



y y- h/u*ffiSrj8^fc ± 0«i**fc»fa^a»*U: 
0 0-1 0 0 08ft©II«3gt5r ^t)t^5 0 

y/^yhS^^-r^^y ^/y^/u7>f y > 

[0 0 6 3] *36W^-«* (3) -C«S*L«W«jKc^ 

10 o.-Ky (<>( ^yyv/istf/uyj vis&m&m 

LfctfU^ y 2 o#S, >g.^ GDJ^SftOT 4 oco 

[0 0 6 4] 

x 
i 



y m x 




y^y— ^*y— try ^w<^Effitt 

JftttfiFftTI-W:, fMMM^-f >^y/H (Im) 

^Tf-tt, +^&jrm <t >r ^ *v y dm) i ora 

[0 0 6 8] T±^;^*7^~;um%m'rZ>lt&%0 

[0 0 6 9] ftot, *#W0>-«5S; (3) t«*ix« 
y >&«£§#) jc*5v^t, -t^**B*dsr-fe^- s 

50 [0 0 7 0] 
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Mb 2 i] 



— S X 




x— s- 



[0 0 7 1] jRS (4) -e*S4x5M«»t-^ 20 

y V^JSigf*:) fit. ±J6Lfc— (3) -c*s 

;i>7 >r V >&m$%m <D— j8^R2S-'x-l^ p -^ 

a-:^ y yf ^IM^^S lti ^ r ^ y^f 
H»5t (3) i:Rli:-Cfc4 0 
[0 0 7 2] (4) T^^tLSffiJSiC^ 

A-:7^ y ^^JR«fls) J*, ^rcoy yiliMfiCjo^ 30 
5§P$J Hl/^c ) tt. 0. 84nmtfc^ SVM^a 

V^5o ) 0. 5 9nmt*5 {Cerius (Angew. Che 

m, Int. Ed. Engl. 33, 655-657(1994)) \Z£.K>fe 

[0073] *3B9l<o-«5e (4) 



til 



-So Rhodopseudomonas acidophilia^3fe(£>B 8 

5 0 CO — ftfrrtUgJKti:, 0. 9 5nmtfc^ Hft*^ 
KBSItt, 0. 8 9nmt^a^n*Cl^c r<£>J;9 

3»3ft<«WIS*t6 0 

[0 0 7 4] *flK«j^tt, iUT^(-^-r<t 9t-. #36 
SO-jRS (4) CO^^j^joiNT, — I^COSX-S^ 

[0 0 7 5] 
[^2 2] 
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* 



. r" 



— S X 




[0 0 7 6] »Tt, (2) T'S$Jl5 

^^-feEt (2) T-sg^nstaffiwia^s-sfrw 



Im-CHO + 



SR 2 
I 

X 
I 

CHO 

b 



V-NH HN-f 



^ris^m* zm-rnxm-r z c t ic n <o wm-t sews 

[0 0 7 7] 

UL2 3] ' 



TFA 



CHCI 3 
<IS1 > 





[00 7 8] <Ill >{t-e-#3 d (D-frfc 



23 

[0079] a , ftfr* b mmsm c oram* 

[0 0 8 0] MK», 'ft^»bli^L5 0 0 

-100 o«*ffli*5r fcj&s-cts. 
[0081] sjESjafttt, iiflf, 2o~3 (mcKjg-r 

[0082] kjs«, M(^CTM8tras^g 
"t\ »6*bfc«t*:»c©<ia2>icffc-*-a. ffis^xs 

[0 0 8 3] <Ii2>ft*fte^J* 

» (id > mtmm an j ^D-r^r^ic^^tr^r 
[0084] »»riffi»©*«)*w:, a*, it&vom 

1^)5-2 0«*K:Rft-t-3r 
[0 0 8 5] SJS«*tt. a*, £fi(**J 2 5 - 3 0°C) 

loose] ase*^ ± 9 , s/c«ffiSrS5fe# 

U (2) co- 

[0 0 8 7] — Ra (2) ^*3V>r, R 2 ^7k^^T- 

5ri*t#«o RJCJafttta*. (2 5-3 0 
°C) T\ fiDSB*IWMu 10-2 0»ram:i:^ 

§5o as6p-r*K<o*«:, ft^ttM^a-u 20-5 

[0 0 8 8] #*93tf>— Ra (1) t*S$nS^y^/ 
R*t (2) -C«Six5fiIftEffiS-i#tEffitt»i 

mm*k<Dtn<DBfSE&&t*wti^ *$a&-tz> 0 mmssum 

iLm /*/-/K =-9 J—Mtt&m^^ktt-Q 

[0089] #58w<o— Ra; (3) -e«snan5«^/ 
f*. -Ra (2) t^^ns^y^/ht^ 



(13) $HKJ2 001-253883 

24 

^ *V y -f y >4Wltft^ ±IEa 

(e) "WftSHSatfy (-f ^/y^*u7>r y » £ 

[0090] rcoMiSxsr^v^^: (e) co^y (>r 

*y>ry/U#sU7 4 |* N #;<DX*I (a) - (c) 

[0 0 9 1] (Iia) TIE* (II) -C*SttaaKyW7 

10 ^ y &JRM£>Kyu:7>r y yott^it L 

TffAU it (III) T«Sn**B*IBfilfflra#«r1» 
5X*i£, 



[ft2 4] 




[0 0 9 2] (a<t\ M, Ri, Imtt. #«9I<7>— R 

a; (1) ■c*^bfcao'c«>So ) ; 

(I8b) fufEXg (a) -eWbttfcS; (HI) (Dftffi 

ttztym-mfc&ft&JMk* 

30 [>fb2 5] 




( IV ) 



[0 0 9 3] (a*, R U Imtt, **W<7>— RSI 

(1) T!*jeUfca3T?S>6. ) ; 

(XSc) flulSXg (b) R* (iv) co/ 

S:Effi**4rt^J:0a; (e) -e*£ix<5#y 
7^yy) Sr#8ia. 

[0 0 9 4] HT, 3; (e) T?*^tl5^y (^A-^ 
y» <?)®Ji£*i*£. Ri = n-C 7 Hi5, M=ZnTfc 
<9, Im=Imi (Rz = /^S) "CfcS ttOSrW^ 

lc±5ll!at5^i^S5. *3gejcoa (e) 
(o#y (^/u^^y» <©«i&*iStt, rn^pRftstu 
50 5to-cfiiv\ 
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[0095] ±KJMa<Dtia&UUft-e»>tt (n) -c* 

so- (n ^bfno^^^S:*ffitt»«|^^ 

[0 0 9 6] ±ERitfci3v^rffiv^5i-^^>r5^ 

/u— 2 -#/i^^>7Vi>-r fc: K^t/rtvi^T/U-r't: 
Kfim^p p p^fflV^^ir^T^6o meso- (n-— ^ P ^- 

[0 0 9 7] 1 ->^vW ^^V— /u- 2-#yu#**> 
T^ft K : ^^7/U7t K : meso- (n-^^ 0 ^ 
yu) i^trpn^^X^ttffl^Jttt, iiflff. 1:4:2 
-1 : 3 : ZlzWtfc-rZ^k&X'pZo 

[0 0 9 8] #ffi&m&kl>Xte. ^Pn^M, TH 

O-lOO-OfflP^ttffi^Sc 

[00 9 9] RlS»«fcaapi-S h V 7;Utn«K©l 
(3. 1 W ; 2 - ^/^>v/7^f t 

mtt\ as, *af*ie«>jaftir*3v^r, 20-40^ 

[0100] Jl^roRlJ3^^j8ttPi-5^^ n a 

r;- P -^y^;yoi(i 1 -y^/wf $ 

^-2-^/^>^rt KlC#UTii#, 2 — 4fS 
^W^rt^tt^ ' -©RJEtt, aS> 3 0# 

[oioi] h y ^2*m<D 

* (ID ©ft4d»As#bft5 fl r^ffi^^te. 

[0 10 2] Iia»^, ft (II) <Dtf/U7 4 V > 
»Lfc«»KSr«S*Pi-*ri:^J:0. ft (III) offi«E 
[0103] ft (II) <7>tK^7 >r V >**ftSr«»i"S 

11 00-20 0fff»C»3fefa^ t^x*t^ e 
[0104] ffi*&^>*ttS:*««jW^*»Ufc*»i: Lt 

5 G WSDi-»K»©*|[^att, LT. ft (I 

I) ^Sffcl-StLT, 5-2 0fg^V^;^5t' 

[0 10 5] Sjcfi:ift&»tt, a*, *»ftifi-c, 1-3 



Lfc^ #HW*l!«S*5r£fc:±!3, ft (III) t? 
[0 10 6] XSb^*3V^T, _bl5ft (III) TStZtl 

(i) s:$&^asaDu ati*i-5. Rfctm&*&am 

rifcio, ft (iv) t^^ti5^ySziM« 

[0 l 0 7] ft (III) T*SixS«*EffiS-a*Sr 

Ss 5 0 0-1 00 ofiftfflv^s; t 

5o ^*Di->5 3 9**3J:tJ^^7^^-c2 y v@£ 
A (I) tt, ft (III) w-t*i:»Lt, Zti-Zti 
0. 4 — 0. 6^^yu*3<tt^0. 4 — 0. 6fg^vW£v> 

20 [0108] ^*-V-7;Vjrx2 V ( I ) £r?gft?-r6 

^rt7/Uta U >Sffi (I) coaictC^Ll 0 0 — 2 0 

[0109] mwte. as. sa-e. i-3b#p^t? 0 

[oi io] 3EK**P-r<5 3 9*2MJ t ^**7/^u y 
4 >K« (I) cofite, -/t£ft (III) (D-fiff^>PfL 
T, ^th^tl. 0. 4 — 0. 6fg^e/kRtf0. 4 — 0. 

as, i-3B#ratT?o 

30 [Olll] Sffi«SKSra»"f-57ktt*«Ci: tt{^ fi 

[0112] ifc^«(oaa**»s*si^^rHi^^ 
5fc<z>-cs>!9, eijifi ^>?y— fr/m&m. (1 o : 

l) *fr*M)c«\ 1k^»lil:*fU2 0 0-5 0 0ffli 

fflv^^t*s-edt5 o RjtasKtt, as, *a-e, 20 
[0113] #b*bfc^^^a^-r5*tt*afc l 

[0 114] r^>«tCLT#btt^ft (III) co^VM 
[0 115] Igc-CIl ft (III) VM-fifr^ 

an. mn-tz^kicx*). ft (e) t«siis#y 

50 [0 116] XScOS«^fflv^S*«tt*fflE4: Lt 
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#tbl00~20 Of»4JE^£>;L 5 0 

[0117] r (D&ftM&mcmni-z^mmmz.mffi 

ftttu IfSl^f IT, a; (in) ©^ysil»i:# 

[0 118] r^KlKtt, ii*. i~3«rM« 
t*t^:^a^Ti\ * (e) -e*£*y&sKy (tf^ 
^y>-) *«»bixs. 

[0119] — as* (2) "cxsixi^^-f y >&M 

«ftt, ±i£Ufc* (e) (OsKy (^U7^yy) <t£ 
E*E£ii\ -«* (3)-OW*^yu*rh*S:*r* 

[0 12 0] ±BEJSU:*5Vvt\ EffittWKOttffiftK 
(e) (ztfA-^yv) Ol*^ -«* (3) 

tc*3*t 5SfMi-€> n office/ft DTiSHiS^-rs 
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[oi2i]-K« (4) tssnaswi^w^h 

tt, ±ffi* (f) -cssns^^^nt 
m^y W;^y;^7^yii») — <^ 
/y/^, ±12* (g) "c*stts>r 

[0122J* (f ) (D^m^^^^hmt-c 

[0 12 3] if, — jR* (2) T?«SiX*>f s^s/y 
««H^*S-frS*Sr iris J: 9>r S^Vy/i^u:^ y 

-e^^y^tf/i^-f y ^^^ttw&mKK:. * 

■(e) <Dtf v (tf/uy j }) ><) Srseswrti:*!!) 

@w^* (f) (D^^^/^^hs^-rs^y w 

20 [0124] S (g) ^ ^/y/U^;U7^ y ^-^r 
/^/U7^yyrtfls:fj: > «Ti-^-TXS3 -ig 
l 3 Srfi-c&fifrTS r t ds-e* So 

[0 12 5] 
[ft2 6] 
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&f*IStt 

, ^ 

ch 2 o + T JL 

1 CHO 
6 



MeO 



MeO 



«-NH HN — J 
3 



TFA 



CHCI 3 
<X«3> R , 




DDQ 



CHC! 3 «t 
<Xf§ 5 > 




11 

l 2 AgPF 6 HCI 



CHCI 3 MeOH 
<I8 7 > 





Zn(OAc) 2 p-TsOH 



CHCI3 CHCI3 
<I8 8 > 




[0 12 6] < IS 3 >it-&m h 

A (h!>7;utnBK) &8&bDU KJ&£-»2\ 
!)> (h) Sr^-TS, ffr&4*f, gRXfcl-is 

[0127] flsSHU f . fl:£4* g &Wt&to c CQifebDfi 
tt» iiflf, i:i : 2ICK^*-S^tas-C#S. 



50 



[0128] j&Ktt, ^«iblii;*tL5 0 0 
~10 0 0Mfflv^wi«Sf#5 o 

[0129] ^?aa«, 2 0 ~ 3 o'cscs&^-r 

S^Bf^fi, aflf, i~i. 5t%m\z 
[0 13 0] £«gla£CT»$?^<OXS£:g 

t, »bnyt«9KSr»c©<xe4>^tft-*-s 0 tt&ixa 
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[0131] <I14 >ft&m i 
±!5X@3T*#6nfc>fk^h^CHCl3fo5V^-<Vif 

RJS**. (i) t^«t5, 

[0 13 2] ftjttttt, ii*, ^»hlil:#l5 0 0 

~iooo»tfflv>srt^-et5 0 ii 
[0133] <njH5>jb*» j <o*j4. 

>^±9ftS«EJ-*WU DDQSrJSSlU 

y >- ( j ) «r*jjtt-a 0 

[0 13 4] fflKtt, iMt, {t-fr*h»»w»L5 0 0 

2 0-3 OtKKSI-fir. t3&S"C*5 0 S/CNfW 
Ht, il£\ 5-1 0^cK3£-ric4:36ST?S5. 
[0 13 5] <Ii6>ft^ftk^ 

[0l3 6]g»t ii*. ffr&ttkfcfctU 5 0 0- 
iooottffl^sr<bm5c KJfci&fti*. 5i«, 

2 0-3 OtfdKJ&TSr i 5 0 Kj£B*PiOtt\ ii 

S> 0. 5 — lB»nnicR36i--5r4:3&s-e** Q 

[0 13 7] < Xg 7 > 4t&yOm(D&f& 
CHClafcSi^ttTir h~ h V/U(OX 5fcJ^K*fl*Lfc 
_LfEX@ 6 -C#&kfcfbfi* k l::fb&4ft 1 SrjgSlD u * 
aW^^Wbfc^-S-^/^o y ( I ) 5:8$ 

[0 13 8] {b**kS:*#i-S*ffitt*«ti: LTI1 
^cp^^S:, iiflf, fc*ftlil:#t5 0 0^1 

^^-f-^/u^u y (i) ffc^ftk^atLT, 

^ttl^ftlO. 4 — 0. 6fflHEvU:fc3«fct/0. 4 — 0. 

[0139] ^#*7/^a y ( I ) SriSfl?-*-* 

^t7;Vtpy>SS (I) (7)tt(C^LlO.O-2 0 

[0140] asm. o . 5-1 ^mn 

[0141] mfc&mzmft-rzTk&mmk ttii, s 



[0 14 2] »mo»tt«:M$««Htt«ttffittj: 
LTtt, Sfl?»^*(OpH«S:-iaT«-i"5-4:*ST?# 
Zh<DX*hV, Mill (10 : 

l) >fb^S*{^L2 0 0-5 0 Of^fi 

fflv^rtm^o SJC^ffifi, il*> ^i&T\ 20 

[0 14 3] »&nfcS^^SS«^8S*Pi-57ktt*aEi: L 

10 [0144] :«ia-c#btimfc(t 
II 8 im-rz zk&mi. 

[0 14 5] < Xg 8 >{fc^4fcn 
CHCl 3 fc£V^iTi? h~ h])y\-(DXo^mm^m^tc 

COS «:SS»P, l»M-a 0 

[0 1 4 6] Jgfltte, "ii*. ft^mllSl, 5 0 0- 

20 20-30tl:St«:^^f5o KJ£f^fWte, ii 

*> 0. 5-lP$f B »mrt^t§ 0 

[0 14 7] o^T\ #bix^fc-S*Sr*-eaic»b, m 
[0 14 8] 

[0149] mmmi) — «s; (2) -c^^^a- 

30 xzfvw&J %?V]>jvi&n,7 4 y *ft<B 

[0150] XS® 

5- (1-^ r ^ y y y m -15- (4- (s-r -t ^a^*) 

^ ^ - y p) -10, 20- fcf (n-^^^yu) TK/t-^ y V ( 4 ) <D 

^yu>r ^ sl»-2-jJ/l'7$T/l'7* t: K( 1 ) (27. 5m 

g, 0.25mmol)i:4-(S-r-fe^U^*)-0'XTyl^7 f fc K 
(2)(45mg, 0.25^01), ^t: 0 ^ > ^ V( 3) (122mg, 0. 5mm 
ol)*r^Dn^A25mLi^^L, ttXCtfttt. 30mLOT 
40 FA(i.5^»)SrJpx.fco ^«&"Tz:NPWBll^Ufc», 

n P v?^>T / -<>y ^ / >170mg(3^S) ^Dil^Jt 
J*Sr»*fc. ^DB^AMi», 

gi^DD^Ui, : Tir h>=10:l) o ^fe@»:5mg(l|X 
*2. 7%) Sr#fc Q 
[0 1 5 1 ] MS (TOF) m/e 737.4 (M+lK tf»iS737. 39 
(M+l); labs (CHCla) 418.5, 516.5, 550.5, 591, 64 
9.5 nm; 1 H NMR (d: CDCla) -2.67(NH, s, 2H), 0. 88(C 
H 3 , t), 1.32(CHz, m), 2. 49(CH 2 , m), 2. 63 (CH 3 (S-ace 
50 tyl),s,3H), 3.40(CH3(im),s,3H), 4.95(CH 2 , m), 7. 
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8(im-4, s, 1H), 7.68(im-5, s, .1H), 7. 80 (phenyl, d, 
1H), 7. 81 (phenyl, d, 1H), 8. 16 (phenyl, d, 1H), 8.2 
7 (phenyl, d, 1H), 8. 78 (d, 2H), 8.87(d, 2H), 9.41 
(d, 2H), 9.45(d, 2H) 0 
[0152] Il@ 
5-(l-^ ^vl-2--f ^ #V y yu)-15-(4-(S-Tir^y^^-) 
7^^ju)-i0, 20- tr* (n-^^/V) J V >W8t& 

(4)(5mg, 6. 8mmol)^^nn/^^A0. 5mL(C^^L, g& 

go 

[0 1 5 31 MS (TOF) m/e 799.5 (M+lh f+^fl799. 31 
(M+l); labs (CHCls) 414, 438, 567, 621.5 nm; l H 
NMR (d: CDCls) 0. 88(CH 2 , m, 4H), l. OCKCHa, t, 6H), 
1. 50(CH 2 , m), 1. 66(CH 3 (im), s , 3H), 1. 78(CH 2 , m, 4 
H), 2.04(CH 2 , m, 4H), 2. ll(im-4, s, 1H) 2. 68 (CHs (S- 
acetyD.s ,3H), 2. 80(CH 2 , m, 4H), 5.09(CH 2 , m, 4 
H), 5.41(d, 2H), 5. 5l(im-5, s, 1H), 7. 81 (phenyl, 
d, 1H), 7. 98 (phenyl, d, 1H), 8. 19 (phenyl, d, 1H), 
8. 72 (phenyl, d, 1H), 8.89(d, 2H), 9. 04 (d, 2H),9. 58 
(d, 2H) 0 

[0154] mmmz) ^ ( g ) x-mztiz* 

[0155] 

5- (2,5-v^ h^rV7x^) -10, 20-tf ^-^TT^vl'/tf 

^AT^ft K(l)(320 mg, 8 mmol) £2, h 3r 

^yXT/Urt K(6)(166 mg, 1 mmolK *J\fxi*p 
>(3) (976 mg,4 ramol) & 9 u a /JvU<A200mLt;i85tt» U 
hy^yP^oiHBso (o.5S») 
Srinifco SMTl*#§rfTfti\ 70^> s^pps^/ 
r/^y^yyi.35 g OS*) ft*D*.ii»limi»*:« 

7^ovF^77^ jb L/t mmmm : ch 

Cl 3 /hexane=3:l) 0 *feHflc43. 4 mgSr#fc 0 J&^6. 8 

%o 

[0 1 5 6] MS (TOF) m/e 643.2 (M+l), l+^fi£643. 39 
(M+l); ^^fflfgiM.*^? hA- (CHCl3)Amax 414.5, 
512.5, 546.5, 587.5, 643. 5 nm; ^%^^<^ h^(CHC 

la) Zmax 646, 713 nm Uoxt 414 nm) ; X H NMR (6 : C 

DCla) -2.80(NH, s, 2H),0.85(CH 3 , t), 1. 32(CH 2 , q), 
2. 49(CH 2 , q), 3.49(0CH 3 , s, 3H), 3.92(00+3, s, 3 

H), 4. 95(CH 2 ,m), 7. 25 (Ar, s, ), 7.3l(Ar, d, 1H), 7. 

60 (Ar, d, 1H), 8.88(13, 17, d, 2H), 9.33(2, 8, d, 

2H), 9.40(12, 18, d, 2H), 9.50(3,7, d, 2H), 10.04 

(15, s, 1H) o 
[0157] TM® 

5- (2,5-v^t Kd^->7x^) -10, 



Jj?M<Olt&Vd(7)(D20.5 mg (31.9 /imol)S:2 nL(D? n 
n*yUA[c?gfi?U ft*#H«T0.2 nL^BBraSr^y V 

"WW?** * y -yU£'> L-roiPx.Ti§*J^BBr3^^ft? 

fco 17.1 m g> lR*p87 % Q MS (TOF) m/e 615.4 (M+l), 
W-3MI615. 36 (M+l) 0 
[0158) Ig@ 
10 5- Ko*'>7 ^—yU-) -10, 20- ^yU 

^^>r y >(9)<D<e*/& 

M^tfMfc^4*(8)<£>17. 1 mg (27. 8 jimol)£l mLtfy^ n 
nsftyWAUigJfftU n n *JisT J 7 V20. 0 

mg (3^ ft) ££jD;i, sgffl-C5»«#Lfc«' RiESiSS: 

(JgBB^K:CHCl 3 ) 0 14.0 mg v lR^82 % D MS (TOF) m/e 
613.2 (M+l), f+^11613.35 (M+l) ; V&9ttW!6fBL**< 
* hA- (CHCI3) Imax 411, 508, 586 nm; h 
yWCHCls) Lax 644, 710 nm ( X ext. 411 nm) 0 
20 [0159] Ig® 

5- (2, 5-v^t KP^r^x^/U) -10, 20-t^(n-^^ 

#;i/7-{3 (10) <D&& 

WM<Oik^lfo (9) (7)14. 0 mg (22.8 » mol) ^r^nn 

3 mLSr*P*.aia-C305MftJ*b*:. ^ n n*^A«R«r* 
TSJIB*U «SK«*Lfc. 14.6 mg (&^95%) . 
[0 1 6 0] MS (TOF) m/e 675.0 (M+l), §f|Ml675. 26 
(M+l); *^Bra«lR h/WCHCla) kax 417, 5 

46.5 nm; hMCHCls) Xmax 595, 640 nm 

30 Uext;411nm) 0 

[0161] IS® 
15-(l-^^yU-2— f ^*Vy yu)-15'-(2,5-v ? b Ko*S/ 
7 a: ^yW) -10, 10* , 20, 20'-rh7^ (n-^y^vW -5, 

s^-t^TK/w^^ yy(i 2)c7)^ 

te^fe(l 0)(14.6 mg, 21.6 //mmol)i:5- (l-^^/W-2 
-^f^^y yw) -10, 20- (n— ^yu) A^yw^ w y 
1) (83 mg, 127.7 M mmol) n n *yt- 
A36mL^^^)^L, 3^^(18. 9 mg, 74.7 /zmmol), AgPF 
e (18. 8 mg, 74. 7jummol : T± h V /WmLlCjg^L 
40 /cto) ^riPx., S?fi-C10#Jt#Lfco MALDI-TOF-^^ 

/U-Sttlft (10:i) llmL^S?^^ ^i&T* 

fco ^a*«»e>nfca±**"*^y*^/^ 

7^p-7h^7^f - U/c (KMMK : CHCI3/T 
h^=10:i) o 5 mg (35 %) e 

[0 1 6 2] MS (TOF) m/e 1199.7 (M+l), ttffflSll97. 
7 (M+l);*^«TtaKl|X h/KCHCls) A max 412, 4 

50 52, 523.5, 598 nm; S**^ b/l> (CHCI3) A max 66' 
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0, 726 run (Aext 412 ran) ; X H NMR (5 : CDCla) -2.0 
9(NH, s, 4H), 0. 83(CH 3 , t, 12H), 1. 27(CH 2 , br t 16 
H), 1. 45(CH2, br, 8H), 1. 73(CH 2 , br, 8H), 2. 50(CH 2 , 
br, 8H), 3.53(CH3(Im), s, 3H), 4.90(CH 2 ,br, 8H), 
7. 36 (Ar, d, 2H), 7.68(Ar, s, 1H), 7. 75(Im-5, s, 1 
H), 7. 95-8. 05(j3{#, m, br, 4H) 8. 13(£{£, d, br, 1 
H), 8.90(£{£, d, 2H), 9. 10(/H£, m, br, 6H), 9.52 

(0{£, d, br, 4H) 0 

[0163] Ig® 
15-(l-y ^A--2— f ^;/y A-)-15'-(2,5-v?t: h^^is 
^zn^/U)-10, 10' , 20, 20' h 7*7 (n— ^/U)-5, 

5' - tf;u?^v>^y &&m» (13) (D^mt^m 

12^1.5 mg ?r^nn^/^0. 2 mU^ig^U gfrfrl^ 
g£M£'pV * / -jvmWLO. 05 mL£r*];t, ^T*30#^jf 

[0164] SSSS: ^ d n ^^A0. 2 nUZf&fa U 0. 05 
mol/LCOp- h/^^^/P/^>^<^^ D n^/U-A^ffi^rO. 
0484 mL (2SS)*P^^ e fiW^KJ &l^*Ti!5fc#L 
fc 0 1.6 mg , 1R*100% 0 MS (TOF) m/e 1259. 6 (M+l), 
ff^ffil259.62 (M+l); SH^PrttKlR^^^ h/V (CHC 
l 3 )A ra ax 416, 456, 561.5 ran; ^^fc^-^ h/WCHCla) 
Amax664, 725 nm (Aext 416 nm) 0 
[0 16 5] (W&0tl) — (3) c^Pf^iC^yU^ 

[0166] B| 1 fck ^fi^lO^SrH^^SO^^T^ 

(2) -c*$nsrir^^^-^^^u->r ^^/y/w 

y ^ffil&^ff— ftfrSr^i^y— ^Sr-&**l^ 
PP^;^t55 : 1 (D)fovm& l,tzMlfc<D? n ^ h ^ 

[0167] H 2 JS S ±|B»&»(0«}S^ y * J — yv-Sr 

[0 16 8] il(Di o\Z.$ n ptfvW^TlS^Lfcfc: 

txi-? h^^ATii^fi^ 4 ^«±co7jf y (tK/u^^ y 

» Wife A, if** U nM^7STO*SWgft5« 



[0 16 9] 

W^*«S:fT*5r4:^±i9, (2) T'^^tb5 

(3) ^*^SWiB^y/v*^ , h*Sr*i-a#y (-T 
io ^/y;^7^yyM^ffl », -jttzt (2) 

"fe^^SSr^r-rsfco-efcSo — ASsS; (4) 
^y^Ao^ y y^sssw «u (2) <dz: 

£0 — «5C (2) ©-«»|C13V^-C, AJWR^t^S*' 

/ y t 05Effii**f±, y * y — yK^asso 

20 »S:«^mffii:-rs*3BM<o-jRS; (3) 

^^hS^^-r^^y w^yyy/^>7^yyM 
#gi*) xt/— (4) ^wstcy/^^hs, ^y^- 
^s^r^i- s 5^y ^yy^f;u7^ y 

30 [0170] *asw<^— (4) 

y w^yy ^^u^ y ojg«^*3u ^ 

^> % T V T ~t Ig ft: 7s s< is -v / T ^ ^ 7 4 5* Is => 

. ds-e#s. l/c^o.t, *«w<o— «a; (4) -c«sn 
5M*i-y^^hs, *y~/^s«:*pr5#y (-r 5: 
40 y Ai*^oi» 

[0 17 1] 4fccoi5*3^je«-J:5«^-»«i^jS: 

[Hi] illt 5>^-S^10^^H^(-50^^T'^-r 
50 5*(e)tO#y(7K/U7^y»4:*3BMO-«a: (2) 
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[02] EB2a, tottmojs&mj&ttott'v&m-r 



5*(e)0#y y »i*JBM05— «St (2) 



[HI] 




4 6 8 10 



12 14 



[02] 



x 10 
30 



3 1 
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F 9 — (#%) 4C050 PA04 PA05 PA07 

4J030 CA03 CB14 CC04 CC05 CC30 

CD11 CE02 CG02 
5F051 AA14 



